Journal of Aerosol Science 


J. Aerosol Sci. 


An International Journal 
In association with the Gesellschaft fur Aerosolforschung 


VOLUME CONTENTS AND AUTHOR INDEX 


VOLUME 12, 1981 


Founded in 1970 for the publication of original research on aerosols in the scientific 


tradition of: 
1869 Tyndall Detection 
7869 Lister Asepsis 
1871 ~=Kelvin Nucleation 
1876 Maxwell Equipartition of energy 
1885 Aitken Atmospheric particles 
1981 1905 Einstein Diffusion and Brownian motion 
1908 Mie Light scattering 


1917 Smoluchowski Coagulation 
1923 Millikan Electronic charge 
71930 Whytlaw—Gray Smokes 


©) Pergamon Press Oxford NewYork Paris Frankfurt 


| | 


JOURNAL OF AEROSOL SCIENCE 


In association with the Gesellschaft fiir Aerosolforschung 


Editorial Board 


Dr. C. N. Davies, Department of Chemistry, University of Essex, Wivenhoe Park, Colchester, Essex CO4 3SQ, 
U.K. 


Prof. J. BRICARD. Physique des Aerosols, Tour 25, 5* Etage,9 Quai Saint- Bernard, Paris-V*, France. 
Dr N. Fucus, Karpov Institute of Physical Chemistry, Obucha 10. Moscow B-120, U.S.S.R 
Dr. D. B. INGHAM, School of Mathematics, University of Leeds, Leeds LS2 9JT, U.K. 


Prof. Y. KousaAKA, Department of Chemical Engineering, College of Engineering, University of Osaka 
Prefecture, Mozu-Umemachi, Sakai, Osaka 591 Japan. 


Prof. J. MEGAW, Department of Physics, York University, 4700 Keele Street, Downsview, Toronto M3J 1P3, 
Canada. 


Dr. T. T. MERCER, The University of Rochester, School of Medicine and Dentistry, Department of Radiation 
Biology and Biophysics and Atomic Energy Project, 260 Crittenden Boulevard, Rochester, New York 14620, 
U.S.A. 


Dr. Joser Picu, Ustav Fyzikalni Chemie, Praha 2. Vinorady. Machova 7, Czechoslovakia. 


Dr. O. PREINING, /nstitut fiir Experimentalphysik der Universitat Wien, Strudlhofgasse 4, A-1090 Wien, 
Austria. 


Dr. D. STAuFFER, /nstitut fiir Theoretische Physik, Universitat, 5000 Kdln, 41 West Germany. 


Dr. K. G. Voura, Head, Division of Radiological Protection, Bhabha Atomic Research Centre, Trombay, 
Bombay 40085, India. 


Dr. G. ZEBEL, Silikose Forschungsinstitut der Bergbau Berufsgenossenschaft, 463 Bochum, Hunscheidtstrasse 12, 
Germany. 


Publishing and Advertising Offices: Headington Hill Hall, Oxford OX3 OBW, U.K. 


Annual subscription rate (1982, including postage and insurance): For libraries, reszarch establishments and all 
other multiple-reader institutions, U.S.$140.00. Two-year subscription rate (1982-83): U.S.$266.00. Specially 
reduced rates to individuals: \n the interests of maximizing the dissemination of the research results published 
in this important international journal we have established a two-tier price structure. Any individual, whose 
institution takes out a library subscription, may purchase a second or additional subscription for personal 
use at a much reduced rate of U.S.$45.00. Copies can be sent airmail if required—details on request. Sub- 
scription enquiries from customers in North America should be sent to Pergamon Press Inc., Maxwell 
House, Fairview Park, Elmsford, NY 10523, U.S.A. and for the remainder of the world to Pergamon Press 
Ltd., Headington Hill Hall, Oxford OX3 ODBW, U.K. Payments must be made in advance. Published 
bimonthly. 


Copyright © 1981 

Pergamon Press Limited 

It is a condition of publication that manuscripts submitted to this journal have not been published and will not be simultaneously 
submitted or published elsewhere. By submitting a manuscript, the authors agree that the copyright for their article is trans- 
ferred to the publisher if and when the article is accepted for publication. However, assignment of copyright is not required from 
authors who work for organizations which do not permit such assignment. The copyright covers the exclusive rights to reproduce 
and distribute the article, including reprints, photographic reproductions, microform or any other reproductions of similar 
nature and translations. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or 
by any means, electronic, electrostatic, magnetic tape, mechanical, photocopying, recording or otherwise, without permission in 
writing from the copyright holder. 

U.S. Copyright Law Applicable to Users in the U.S.A. 

The Article Fee Code on the first page of an article in this journal indicates the copyright owner's consent that, in the U.S.A., 
copies may be made for personal or internal use provided the stated fee for copying, beyond that permitted by Sections 107 or 
108 of the United States Copyright Law, is paid. The appropriate remittance should be forwarded with a copy of the first page of 
the article to the Copyright Clearance Center Inc., 21 Congress Street, Salem, MA 01970. If a code does not appear copies of the 
article may be made without charge, provided permission is obtained from the publisher. The copyright owner’s consent does 
not extend to copying for general distribution, for promotion, for creating new works or for resale. Specific written permission 
must be obtained from the publisher for such copying. 

In case of doubt please contact your nearest Pergamon office. 


Microform Subscriptions and Back Issues 


Back issues and all previously published volumes are available in the regular editions and on microfilm and microfiche. Current 
subscriptions are available on microfiche simultaneously with the paper edition and on microfilm on compietion of the annual index 
at the end of the subscription year 


PERGAMON PRESS 


HEADINGTON HILL HALL, FAIRVIEW PARK, ELMSFORD 
Oxrorp OX3 OBW NY 10523 


Vc 

1° 


CONTENTS 
NUMBER 1 


Editorial j 


P. J. WHITMORE 1 Thermo- and diffusiophoresis for small aerosol 
particles 


I. S. GOLDBERG 11 Deposition of aerosol particles due to simultan- 
eous diffusion and gravitational sedimentation 
within a spherical chamber—solutions to the 

Fokker-—Planck equations 


I. S. GOLDBERG 15 Acorrection to the small-time approximation of 
diffusive deposition from a uniform initial 
concentration of particles in a circular tube with 

adsorbing walls 


Theory of diffusion charging of arbitrarily 
shaped conductive aerosol particles by unipolar 
ions 


P. W. Dietz 27 Electrostatic filtration of inertialess particles by 
granular beds 


F. R. KIRCHNER, J.O. HUTCHENS, 39 Redispersion of fly ash from a liquid nitrogen 
P. C. BRENNAN and W. P. Norris suspension 


D. HOCHRAINER and G. ZEBEL 49 The influence of the expansion humidity on the 
deposition of particles in impactors 


1981 


W. A. HOoPPEL 55 The use of differential mobility analyzers of 
second order in determining the aerosol size 
distribution 


R. JAENICKE 59 Discussion of “The use of differential mobility 
analyzers of second order in determining the 
aerosol size distribution” 


K. Suzuki and V. A. MOHNEN 61 Binary homogeneous nucleation theory by 
cluster—cluster interaction with application to 
the H,SO,-H,0 system 


N. F. ROBINSON 75 A fast numerical procedure for determining the 
saddle point of a free energy surface 


K. W. LEE 79 Maximum penetration of aerosol particles in 
granular bed filters 


D. STAUFFER 89 Current Work on Nucleation 


NUMBER 2 


F. Henry and T. ARIMAN 91 Cell model of aerosol collection by fibrous 
filters in an electrostatic field 


12 


I. KANNE-DANNETSCHEK and 
D. STAUFFER 


R. O. Gauntr, R. A. FJELD 
and A. R. MCFARLAND 


R. K. Wotrr, G. M. KANAPILLY, 
P. B. DENEE and 
R. O. MCCLELLAN 


D. B. INGHAM 


F. Henry and T. ARIMAN 


Abstracts 


A. T. Ho and K. A. BELL 


K. A. BELL and A. T. Ho 


G. M. BraGG and B. C. Morrow 


K. OKUYAMA and 
A. C. PAYATAKES 


N. B. Woop 


R. PARKER, S. CALVERT, 
D. DREHMEL and J. ABBOTI 


Quantitative theory for time lag in nucleation 


Characterization of aerosol mobility distribu- 
tions by integral mobility analysis—The method 
of mobility moments 


Deposition of 0.1 1m chain aggregate aerosols 
in beagle dogs 


131 Precipitation of charged particles in human air- 
ways 


137. The effect of neighboring fibers on the electric 
field in a fibrous filter 


151 Book Reviews 


NUMBER 3 
155 Obituary Notice: Professor Dr. Hans Klumb 


157 Aerosols in science, medicine and technology. 
Physical and chemical properties of aerosols. 
The Annual Conference of the Association for 
Aerosol Research (Gesellschaft fiir Aerosol- 
forschung) 


Experimental studies of the response of an 
optical counter to dry and liquid particles of 
different shape and refractive index 


Growth rate measurements of hygroscopic 
aerosols under conditions simulating the res- 
piratory tract 
255 An acoustically based aerosol particle sizing 
technique 
269 Comparison between theory and experiment in 
dendritic aerosol deposition. A revision 
275 A simple method for the calculation of turbulent 
deposition to smooth and rough surfaces 


291 Book Review 
293 Announcement 


NUMBER 4 
295 Obituary Notice: Karl Ammon Bell (1947-1980) 


297 Inertial impaction of fine particles at high tem- 


perature and high pressure 


239 Vo 
1 
19 


R. S. WITHERS and 307 Space-charge effects in aerosol charging and 
J. R. MELCHER migration 


V. A. MARPLE, B. Y. H. Liu 
and G. A. KUHLMEY 


A uniform deposit impactor 


Y. Kousaka, K. OKUYAMA 339 Calibration of differential mobility analyser by 
and Y. ENDO visual method 


R. C. BROWN 349 Capture of dust particles in filters by line- 
dipole charged fibres 


D. B. INGHAM 357 The diffusional deposition of aerosols in fibrous 
filters 


W. C. CUNNINGHAM and 
W. H. ZOLLER 


The chemical composition of remote area aero- 
sols 


Technical Notes 


K. W. Lee, P. A. CONWICK 385 Extension of the screen type diffusion battery 
and J. A. GIESEKE theory 


D. B. INGHAM 387 A note on the deposition of charged particles 


C. N. DAviEs 389 Report of Meeting 


D. STAUFFER 390 Current Work on Nucleation 


NUMBER 5 
A. M. BAKLANOV, 391 The influence of phloroglucinol aerosol disper- 
B. Z. GORBUNOV, sity on its ice-forming activity 
Z. A. ZAKHAROVA, 
K. P. KOUTZENOGII, 
V. Makarov, A. S. SAFATOV, 
A. I. Siporov and G. I. SIBAVIN 


A. G. SutuGin, A. N. GRIMBERG 399 The multistate kinetics of transient-type homo- 
and A. S. PUCHKOV geneous nucleation 


J. G. Crump and J. H. SeinretD 405 Turbulent deposition and gravitational sedimen- 
tation of an aerosol in a vessel of arbitrary shape 


K. H. LEONG 417 Morphology of aerosol particles generated from 
the evaporation of solution drops 


J. ROUSSENQ 437 Behavior of small droplets in a new model for 
nucleation 


M. J. HURFORD 441 Production of ferric oxide aerosols with a May 
spinning-top aerosol generator 


F. KArGI and T. T. MERCER 457. The effect of radial diffusion on penetration of 
airborne particles through a radial-flow sampler 


Vol, 
12 
1981 


A. M. HAzRATI and L. K. PETERS 


A. HOGAN, W. WINTERS and 
S. BARNARD 


F. PARUNGO, B. BODHAINE and 
J. BORTNIAK 


R. G. RENNINGER, F. C. HILLER 
and R. C. BONE 


H. M. STEELE and P. HAMILL 


J. H. COMBELLACK and 
G. A. MATTHEWS 


D. B. INGHAM 


G. O. RUBEL 


C. N. DAVIES 


STAUFFER 


NUMBER 6 


_Effect of temperature on the structure and density 


of ammonium chloride particles 


Photo electric nucleus counters for aerosol clima- 
tology 


Seasonal variation in Antarctic aerosol 

The evaporation and growth of droplets having 
more than one volatile constituent 

Effects of temperature and humidity on the 


growth and optical properties of sulphuric acid— 
water droplets in the stratosphere 


Droplet spectra measurements of fan and cone 
atomisers using a laser diffraction technique 


The entrance of airborne particles into a blunt 
sampling head 


Measurement of the condensational growth of 
single hygroscopic acid aerosol droplets 


Book Reviews 
Report of Meeting 
Current Work on Nucleation 


Volume Contents and Author Index for Volume 
12, 1981 


517 
559 
561 
19 
562 


JOURNAL OF AEROSOL SCIENCE 


In association with the Gesellschaft fiir Aerosolforschung 


Aims and Scope 


The aim of the Journal is to encourage the submission of original, well documented papers on all aspects 
of aerosol research. Areas covered include: 


Basic aerosol formation, processes and reactions; chemistry; mechanics; optics, electrostatics; analysis; 
electromagnetic, acoustic and nuclear radiations; diffusion processes; mobility; condensation and 
evaporation; heat motion; energy distribution; forces of attraction and repulsion; turbulence; coagula- 
tion; deposition; biological action; inhalation; nucleation; microscopy and electron microscopy; 
instrumentation. 


Papers will be subjected to constructive criticism by identified referees who will discuss them with authors 
as far as is required. 


The Journal will publish research work and occasional reviews of recent work of basic scientific value. 
The intention is also to encourage the presentation of results in forms which can be generalized as far as 
possible, rather than the restricted presentation of most applied research. 


Notes for Contributors 


Manuscripts intended for publication in the Journal should be submitted to one of the members of the 
Editorial Board, whose names and addresses are printed on the inside front cover of the Journal. 


Authors are requested to submit 3 typed manuscripts in double spacing (1 original plus 2 copies). The 
text must be ready for printing as substantial changes at proof stage are unacceptable. An abbreviated 
version of the paper’s title should be supplied by the author for the running heads. Please note that the 
original manuscript and diagrams will be discarded one month after publication unless the Pubiisher is 
requested to return original material to the author, on submission of the manuscript. 


Any Greek letters, or special symbols likely to be unfamiliar to the printer, should be identified in the 
margin the first time they occur on each page of the manuscript. 


A 4 . The paper should commence with an abstract of up to about 150 words. 
Illustrations should not be inserted in the pages of the manuscript but should accompany the manu- 
script on separate sheets. However, the position of figures and tables in the text should be indicated 
where desired. The captions for both figures and tables should be typed on a separate page at the end 
of the manuscript and not included in the text or under the illustrations. 

Half-tone illustrations should be kept to a minimum. If any lettering must appear on a photograph, 
two prints should be submitted, one clearly lettered and the other without inscription. Line drawings 
should be drawn clearly, in Indian ink if possible and about double the intended size. Lines should be 
thick enough to be clear when the illustration is reduced to a size suitable for inclusion in the Journal. 
Lettering should either be stencilled in Indian ink, or added by dry-transfer lettering again large enough 
for the necessary reduction. Tables also should be suitable for direct reproduction. For guidance as how 
best to prepare figures and tables please consult the photoreprographic department of your institution. 


References to literature in the text should be quoted in the form Jones (1950), or Jones er al. (1950) 
if there are three or more authors. The list of references should be given at the end of the text in alpha- 
betical order (author’s surname first). The title of the journal should be abbreviated as in World List of 
Scientific Periodicals (4th edition). Examples are: 


Frisby, C. B. (1954) Industrial Medicine and Hygiene (Edited by Merewether, A.) Vol. II, p. 16. 
Butterworths, London. 


Harris, C. M. (Editor) (1957) Handbook of Noise Control. McGraw-Hill, New York. 
Johnston, C. M. (1953) Br. J. Industr. Med. 10, 41. 
B.S. 2980 (1958) British Standard for Pure Tone Audiometers. British Standards Institution, London. 


A reprint order form will be sent out with proofs so that authors may order reprints at a reasonable 
price. 


Proofs will be sent to the first-named author for correction, unless otherwise specified, and he should 
ensure these are restricted to printer’s errors; any other substantial corrections will be charged to the 
author. 


Printed in Great Britain by A. Wheaton & Co. Ltd., Exeter 


| 
Vol, 
: 
337 


Abbott, J., 297 
Atinan, T.; Fi, P37 


Baklanov, A. M., 391 
Barnard, S., 477 
Beit. K. As. 239, 247 
Bodhaine, B., 491 
Bone, R. C., 505 
Bortniak, J., 491 
Bragg, G. N., 255 
Brennan, P. C., 39 
Brown, R.C., 349 


Caivert, S., 297 
Chang, J. -S., 19 
Combellack, J. H., 529 
Connick, P. A., 385 
Crump, J. G., 405 
Cunningham, W. C., 367 


Davies, 
251, 291, S33; 
(Report), 389, 561 

DeNee, P. B., 119 

Dietz, P. W., 27 

Drehmel, D., 297 


Endo, Y.: 339 

BR. Acy 109 
Geuntt,. R.. Os, 109 
Gieseke, J. A., 385 
Geiaperg, I. S., 
Gorbunov, B. Z2., 391 
Grimberg, A. N., 399 


Hamill, P., 517 


AUTHOR INDEX 


Hazrati, A. M., 467 
Henry, F.,. 91, 237 
Miler, 505 
Hochrainer, D., 49 
Hogan, A., 477 
Hoppel, W. A., 55 
Hurford, M. J., 441 
Hutchens, J. 0., 39 


Ingham, D. B., 131, 357, 
387, 541 


Jaenicke, R., 59 


Kanapilly, G. M., 119 
Kanne-Dannetschek, I., 
105 
Kargi, 457 
Kirchner, fF. 8., 39 
Kousaka, Y., 339 
Koutzenogii, K. P., 391 
Kuhlmey, G. A., 333 


ae, Ka. 
Lee, W. HB... 335 
Leong, K. H., 417 
Lie, B. 333 


Makarov, V. I., 391 
Marnie, V. A., 333 
Matthews, G. A., 529 
McClellan, R.O., 119 
McFarland, A. R., 109 
Melcher, J. R., 307 
Mercer, T., 457 
Mohnen, V. A., 61 
Morrow, B: C., 255 


Norris, W. P., 39 
Okuyama, K., 269, 339 


Parker, R., 297 
Parungo, F., 491 
Payatakes, A. C., 269 
Peters, lis 467 
Puchkov, A. S., 399 


Renninger, R. G., 505 
Robinson, N. F., 75 
Roussenq, J., 437 
Rubel, G. Os, 553 


satetovy, A. S«, 391 
Seinfeld, J. H., 405 
Sibavin, G. I., 391 
Sidgerov, A. I., 391 
Stauffer, D., 1057 
(Current work on 
nucleation), 89, 
390, 562 
Steele, H. M., 517 
Sutugin, A. G., 399 
Sausuki, K., 61 


Whitmore, P. J., 1 
Winters, W., 477 
Withers, R.S&., 307 
Ss 
Wood, B., 275 


Zakharova, Z. A., 391 
Zebel, G., 49 
Zoller, W. H., 367 


J. Aerosol Sct. Vol. 12, p. i. 
Pergamon Press Ltd. 1981. Printed in Great Britain. 


EDITORIAL 


THE FirST eleven volumes of the Journal of Aerosol Science are complete and Volumes | to 10 
have been fully indexed. The first decennial index is now available from the publishers and is a 
valuable guide to all the advances in basic aerosol research which have taken place over the 
period. 

It has been necessary to remove the contents list of each issue to the back cover, where it 
now appears printed on white paper which facilitates its reproduction. The vacant space on 
the front cover is filled ina manner intended to indicate that the Journal of Aerosol Science is 
concerned more with fundamental facts which are used in various fields rather than with 
specific aerosol problems in, for example, occupational health, air pollution, atmospheric 
science and engineering of different kinds; there exist a number of excellent journals which 
cover these applications. 

Because of the practical importance of applications of aerosol science, most research has 
been in these fields and it has not been easy to obtain backing for experiments designed to 
elucidate basic issues. This is why there has been an excess of theory, some incorrect, with a 
quite surprising lack of experimental confirmation of many of the original ideas. 

It is the policy of the Journal of Aerosol Science to publish experimental work and 
theoretical work, when it is associated with experimental checks. An expansion in the size of 
the Journal is not contemplated. 

C. N. Davies 
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